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#!) x. fi\ ? n y ^ |b]^[p]S§ 2 SH^/n^^^n'^ ft 89 -Tv* * 

•y tm^mis&mmtikc&o ? ° y ?ihjj$h]8§ 2 oaj^a^os^f^ 

*Lt#*^*»fCfti *K *n y ?mmm%h<D^%L4 0 GH z, m79»2 0n. 
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y-u y ^W\mrV^ ;HHS§4(7)A^Wi2 0 0 f F <7>IIlj&&cjate§| 3 
-C^M L £ i: 1" h t % ^ <7) PbI £ * K 2 0 0 f F <D B&»#*7&** & 

. JSflfcgtflfJSli 2 0 G H z KfiT Lt L t 9 o 
[0 0 3 0] 

h^tfrh, 4 0 GH z o -7 ^If^OjSMifi, 7. 0 d BfiT-^&ifcKfc 

o 

[0 0 3 1 ] 

9 m^rX-Wlft 2 2 0 0 fF^D-^ M-^-Bfi*! L, 9Uy>? 

m^r 2 m<7)Mfe& 3 £ffl^T, y 2nWr t V 9 )Vm&A C40GHz©^D 

3. 0 dBOfTi:^"^.o Mil GHz0^n 7 ^f|f 

9. 3mVt^ 0 — ^'Ciif&SISr'ffiffl-f ^n^^Slili 1 4 2m 
V £ & £ o 

[0 0 3 2] 

* n y * 2 <Di&mmm&3 0 d B fc U fM^*l^f-t^3 m Vjg 
ipST'A^J $ *l£ tir&t, y \) y -?~7 n y ^A^SStli 9 4. 9 m V K »K 

i^<0-7-i/>i) s i> 19. flj#ti3^ DiiiplH 4 0GHzX2=80GHz 

[0 0 3 3] 

±K<7)^-e(i, EIK«JSS:<K3e Lrt*&-C**ri*, diHT, 7 'J y 7°? n -y 
[0 0 3 4 ] 

* fc, Ei&OilJi t 2 u y tm^omffl \/i lOl/l 0 JsJLTfc J: 
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n ^f=-^i:|5] 0= 1/ (RC) =2^ f Ut^t 

[0 0 3 5] 



V 1+(RC ^0)2 

7° n y ? t % <D ffl co@£^t:\ f 1 [Hz] <D?Uyy- \t^r ttlkn 

m*t # , ig^mwJ-t t - k * 7 <d m\h k & m<D mm$ 14 * ft 

[0 0 3 6] 

mi^mmm^ni. m&mmt i/k [b/s] (o^mt-*^* \ xk 

[ch] »JT*A#U £fc^-*«^fcpg$LfcJiJ£&f 1/m/n [Hz] 
Olf^n-^ff CLKU^tLt, fSIMf 1 [b/s] T j [ch] 

[0 0 3 7] 

aHg|Uft7»±, li^o -y ^R e f C L K H|S|Jt8 Lt ml£cOMI?£|ft f 1/n [ 
Hz] <D? U y ?m-%*ltilJlr2>? U y ?mmm% (CMU:^0^7^f7' 
7^ft^7f) 8t, -e<7)|±l^^nf§Ojg«f 1 [Hz] O y >7 \%^\Z 



mi] 
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Lxftfrm&m.it£mz&BZLx* mmmmt 1 [b/s] -cj tch] of 
?™iis&8ojii£gfcf i/n [Hz] (Dmtjrfmfemzfrz-riztu-yfmm 

1 0^? n y ?m^-C L K 2 t LX AJjZtiX^&fiK Z<D?u y 

? c l k 2 i±&n.itzft&m<nmm^<n'&®Mi%<n£ o k 1 1 / n [h z ] m 

[0 0 3 8] 

££[11% 7 l , * n y * ffl|ffll|sIE& 8<nmj3t ilftf? 9 OA 

^«rjft^E«ftl liz&^xmmt 1 [s] ££C, IffiS9 0^t7 y 7°7 

0 7 7TO^MI12i:^tIgt2 [s] S:4i;4tnt, lit 

1 OfbMI t 1 m a x <hilM t 2 m a x W^ti, t lmax>t 2maxH" 
& «t 9 K , ^Olg t 2 m a x D y ? fl!#OSSS 1 / f 1 [s] 01/10 

[0 0 3 9] 

^EIK 1 traftK, £Offltj££ffiv»£C:£i;:«fc »K * n y ? ? K® 

S§ 1 0^-r-^jf-^^mTj • WfotZ>*4 < 1 ooi^ic 1 v£il<7)^ n 

£±L-lbT-t) t lO(Dmffl<D-ftl\ l Z£& Vv *J±S££Lfcv\, L£t5 ? oT. jijfff^ 
[0 0 4 0] 

»7;H^- h^sWi, ^<omz? u y * |^#|IIi&*«J£1-*IIIft7n y 

^ t-e-owose*iTS?s^cf i [Hz] o^D'^if^^cft, ?uy?m 

^*ft-e**f 1 [Hz] O^n-^ff^^li, SfS#9fc, ^n^|s] 
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&m 2 0 0 3 - 0 2 3 4 4 6 ^- v : 19/ 

V 

tfy-U yy-inf§r<Dmffll/f 1 <D \ / \ 0 WTt * & £ 3 KEHI"* - t K «t <9 
[0 0 4 1 ] 

tz<Dm<vnmx\ m-mttf 1 [h z ] ^^n^^m-^^fsd^^^onjt 

IILT, * n y ? |3#9 @S&OKl^iiJS £ 1 / n * d 7& f T- # , Mmm 

[0 0 4 2] 

«t "J^flligj»t^l«[BiKiBi^jiM*ff -9*^^(4, l»f?!l 1 ^H2 tlTOn, $ 
L fcjgcO -7 * h^*-Kt, & 7 * h ¥4 * - V<Dim -^itHI" £ 7 * h *W 

^t^ifi^o ttz&&wi<nw2 tFim*z y mmmm7 (Diatiu^. r-?m 
5 >r / f ttiTj o tint k is 1: x mm l ^ mmm^ £ m tj -r a t £ is » t *u* 

[0 0 4 3] 

<%mm.2> 

[0 0 4 4] 
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[0 0 4 5] 

H5Hi5v^-c, $MHIS& (RCV) lalJ, fzc^iiJt f 1 [b/s] <7)E?iJf 
-^f^A* L> C^T-'-^m^-^'b^n y ^ ^iLttitlt^^n y ^ 
@S& 2 c &f£H 3at x'- * If-^OltSUS^^T 9 l^Jffl 7 >; y 7°7 n y 
7° 4 at, 1 : 2(D^m^n ^fv^T'U^t (DEMUX) 2 2 b t , f7 
;vf7'P^t2 2bi:'Mil/2 > 1/4, 1/8, l/160^n-y^ 
^m^1-*^S (DIV) 2 0c^f>*)SH4o 
[0 0 4 6] 

[0 0 4 7] 

^ n y ^ ® g& 2ci±, a*> r'- * ^n 7 ? , fitiM^ x vm 
mm*&t)^&mmm&tm.%k (pfd) 27^ z^mmmnm^ 
titfjfrhmmmmzftLfz? u > ? mm&mmm^z &t)ir & ? n y ^tpm 

j& (C L K C T R L) 2 8t, 9 n -y ^ fi^C L K * m^Jf* ^mmmW. 

g2 9frbm$L$ti2> P L L (Phase Locked Loop) @J&-e**o £i"e(±, * 
n ^^0K2 c <D—mt LTOP L L EIK*^ LTV****, P L LHJg&i: L 
XSQbtiX^&m^Jtm*?. P L LiMW^ a y ^^mUS&t LT£n<b*LT 

[0 0 4 8] 

y *i«£$ti f 1X2 [Hz] to y * £ *l& 0 a y * **»irH&fi:ffl^®«» 
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^ n y ^ flJ^HIS& 2 8 <^iiM3&-C&£ ho 
[0 0 4 9] 

tiilSiltr^^o U^ot, f 1/2 [Hz] ^fg:v^vS^-ei*^ 

o i&i®. £ m z> - 1 £ £ o 

[0 0 5 0] 

? n -y tm^C L Kfi, K&f 5 a ^^Ltl^3 a @£!H 5 a , 5 a a £ 
^LT5Ml§ff2 0 c tc. g£^5 a, 5 a a, 5 a b^^LTl I 2 fvjl/f/l/ 
2 b [Z^fL^'ftm^^fLho ii^t?3 a-CtiiS^mf 1 [Hz] <7)^Uy 

y yxmm • £ n & o mmi f 1 [Hzi^n^ i§-si-e»j t^ctt: 

Z> o 

[0 0 5 1 ] 

f 1/2 [Hz] W^n-^itO^'fr/^f 1/2 [b/s}030| 
f-7^f7°l/^t2 2bbt:A*$^ lM<0Jiraf 1/2 [Hz] <D?Uy 

?m j $&&&i<7)frm&2 o c ntLxnbtifzmmkf 1 /4 [h z ] o^n? 

^f-fo^^r/^i:|iEot, fsisiSSf 1/4 [b/s] ©4$^)f-^if 
[0 0 5 2 ] 

ratfcfcLT, f 1/8 [b/s] X8$, f 1/16 [b/s] Xl6$t7 
V-fciiKgMfcSftfcl : 2 7"7;i/f7'l/^ti:J: ^JtStLT, 0S& 1 a 

[0 0 5 3 ] 
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mm®&7 af±. temmm t 1/1 6 [b/s] x i 6<7)»jT--^jf#t, 

JS«#f 1/16 [Hz] Wi^D^ifR e f CLKU^t LTMI&m 
f 1/2 [Hz] O^n y ?m-%Zitit}t2>?u v ?WlMm%8 a 
If 1/2 [Hz] O^n y:?flr^£nf&K-t*ifi<fr£9 afc, -r- -^coffi 
JjftMSffiifto 7 \) v ?°7 n 7 -7° l o a t , 2 : l <omfr$]&Mi\:*ft7 

^■-7 0 V?*f2 1 bfc, -7;W^--7°U^+h2 1 bK«j£3S£ 1/2, 1/4,1/8, 
1/1 &<0?u y ?m^*itit}tZ>frfflT&2 0 c*t)*Sc$^o 
[0 0 5 41 

i£fciiiftrtffi^«ffll-*jg&#f i [Hz], f 1/2 [Hz] 

, —fflX-$>2> 0 

[0 0 5 5] 

? n -y ?\e\ffl®&8 a t±, li^n^fffRe f CLKt, tB^J LfcJiiRft 
f 1/2 [Hz] 0^n-^if^l/8^1L^Mtf 1/16 [Hz] © 

iS2 9a LT«ifUS«fc f 1/2 [Hz] tmmLfzfU y ? 

m^zttitji-Zo ^mmmtmrn^, iwt^f 1/2 [h z ] 

o 

[0 0 5 6] 

* n -y ^|WJ^[lIiE&8 a n •> titbit. &Ml 1 a «r^LTaifSS9 a 

£ 1 1 a , lib «r^LT^S (D I V) 2 0 c C $ e> KESft 1 

la, lib, 1 2 b ZifrLX 2 : 1 v^f^I/^t 2 1 b *r*i*f*i\tiZ 

[0 0 5 7] 

il{fll]j&7 a HA^$*t7tf'-^^t±, 2 : 1 ~?)\s-f-fV ? -9" (MUX) £ 
8«^[Ui£7 0 M^n, Ml«f 1/2 [Hz] <7>?uy tm^ZftM 
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^20c z 3&mLxiht)2tif2mmkf 1/1 6 [h z ] <d?u y?m-%<D* 
j ^ > ■ycm&mm f i / 8 [b/s] x s&wr-rm^zmfrm&Mzti 

i> o 

[0 0 5 8] 

iWa;, Jii£»f 1/8 [Hz], f 1/4 [Hz], f 1/2 [Hz]^ 

tiftio truy? m^<D 9 a \ y mmmm f 1/4 [ b / s ] , f 1 / 2 

[b/s] , f 1 [b/s] yVH*iiK#M&S*Lfc2 : l^f^^ 

+)- (MUX) KJioT, fi9iJr'-^'M^t^#J#m$tL^o SlfSS9 a i:A 
2f$*ifcJSilfc#f 1/2 [Hz] O^n^fi^ii, Mfc&f 1 [Hz] <7)^n 
•^ifHTK^12a^Mt, fzciiMf 1 [b/s] com^^-^jf-^- 
(D-mmfc^ft 7 7 'J y 7^7 n 7 7°l 0 a tZA^J $ f 1 [Hz] <£> 

[0 0 5 9] 

<mmBm3> 

[0 0 6 0] 

2d, SbKZvXtiijjZtltzMtR&f 1/n [Hz] O^Dy^ff^ -ett 
etiffi^5b, 1 lbSr^LTMS^'C, nfe<om®ML<0? u y tm^Z&Tl 
t^Ifg^Sb, 9 b |WM$Kn/2f&, n/4^, f 1 / n X 2 fgOjg 
«&£ffi;Zj-t-*«ffiH&3 c, •••> 9 c-, tcA^-r^o 
[0 0 6 1 ] 

U f l/n/2 [Hz] , f l/n/4 [Hz] , f 1/k [Hz] OJi) 

mtz&u-fZo ztibvmm&tfrm&t* u y?mm®&<Dmtj-rz>?vy 
*rtL*rti0>?u y *m&-rv* frmi&A b, iobMn 0 
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[0 0 6 2] 

Z<DX o izmm±f 1 [Hz] £2<7>NH* (Nfig^.ft) t^L/^Dy^ 

fire & & tnc^aot, »Ht #<7) #st £ ft o m^m 0 
^-tz^u y ?mi<vmwut, ftm^&Tmfcifzm&tit^x, f i/ n [h 

[0 0 6 3] 

#|IK^iltT-&<, HU^L/z^li5J:^2<7)^M^-e^^ 
^^^#^^f[lIfi&^J:^M[ll{^^fflv^ 2 : l^^f-7°U^-9-. 1 I 2-r 

[0 0 6 4] 

( I ). 2 : l v;i^7°i/^-9- 

milt, 2 : l -?)V^-7°]/y-*i-(7)\*imUJ&*7Flr-7'u y y-mx&Z>o 2 : l 

(2 : 1MUX) f±, ^ n 7 ^ if 5! C L Olffl t iffitiftt^ 
-ocoD - 7 y 7°7 u y -? Z 7 c?ii;^J}»IIli& 26a^ |W] £ ^ n y ^ jf -Sf- ^ 
C LcoIE+gt^ffi-CfM^-r^ 3m<DD-7 'J 7 4 7 0 7 7°3 7 IE^g • ilffi • 

-ooi^iJ-r-^ATJlf-^PD a 0, PD a 1 <D n ^ T~ 9 m^r P D a 0(i, 
E^J^IU1?&2 6a^L"C-tl/^^3 8 0-^Sf^?ii, & 9-00 
-r-^Mf^P D a 1 Cijl:^35t[II{& 2 6D£^LT-tl^?3 8«<0^ 
A7J£*t£o dcof#j5£H J: ^ > f - ^ P D a 0 Uf - ^ P D a 1 1^.1.1 

tt^, 0 -t 1^ ^ 3 g cotB^ffi-tS D a ii. ? n 7 ^lf-f ^ C L (O^M^XtiT- 
^PDaO, »A^f-^PDa l^i^^tir, ^mm^t, -ftaio^l 
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7-9 SDaOWf9)|p%T*J:^ llSiO^'J 7 7°7D'y7^th^ 
If £ h 'J y 9 fi, 2 *l£ 7 'J •> y°y n - 7 7°<7) ^ i \ y 9^-~s > 

[0 0 6 5] 

(II) . 1 ! 2 7~?^7-?\s9*)r 

H8(i, 1 : 2 7-7)^7y']y9^- (1 : 2DEMUX) Oftg|tf»Jft ^T^rn 

ffi-eftbfp-f £ 3i<?)D-7 , j7 7 0 7D '> 7 0 3 7 £ , m% • iEffl • jS£fflOJHTftS5 
l fe±oyuosyy«^iHi» 2 6 E * n 7 ? jf # ^ C L <7)j£fl3 t i8£ffl-e»fE-f 
7 y 7°7 a y 7°3 7 L /cT^^J^) S^'JIf 2 6bt^ 

Un7-9m^-S D a l±, ig^iJ8M$|nI& 2 6Ert<7)j£ffitiMl)t»D- 
7 1 J'7 7°7n 7 7 , 3 7 at H^J^^HI^ 26bW7n 7 ^ ^<Z>IE*BTW£?- 
^»D-7'J •;77n77'3 7 a KXtlZHho 9^y9m^<j> CL(7)#Ji 
irtt:, ^cSH±(7)^iJcoD--7 'J y 7°7 n 7 y\ T^^iJ^D - 7 'J y ~7°7 n y 

D - 7 U 7 n y 7 0 3 7 a HA7J £ *U ±0^0^, $ h K^-mWmKX-mit 
■fZ>mU£<VD-7i) 7 7"7D 7 7*3 7 aUA77£*L& 0 U:^oT ( ftl^O 
D-7"J y 7°7n -y 7 0 <7)tb7Jfis _b<7^h TtO^J^: ^ KmC 9 4 5 >^'-cm7J£ 

tt^o z.<Dm$&i>At)9u y 9mwj> cL<Dmmki±, 1 : 2 n^i-^fi^jT-- 

- 9 m "t S D a <^iTO#^-Cfijfe1- & o 
[0 0 6 6] 

(III) . 1/2 5»§? 

B19(i, l/25tMl#£t LT)a < ^n^tiTV^HJl^-e^^o HI 9 <7)[I]£6^£v> 
T\ F7>y'7^QcH^Qcl5tft JffiR c 1 ^ h R c 9 £ 
$n^7jEffliJco[H{E&75 ? D-7 y 7°7n y y'Zmf&LX^^&o IWItt&c, h^>v^ 
^Qd ltf^Qd 1 5fttffiRd lrt^Rd 9 tX'^m^fi^M^mi^ 
l±7- 9 X&jJ t 9 u y ? TjEf ij <7) 0 j& <h L T , tz ir # a ? l t H^lt L 
D-7>; •y7 , 7n7 7 , «Ltv^ 0 
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h 7>v\X*Q e 5^Q e 8 £-C<h»LR e 5, R e 6 (itBTJff tz 
Qc 5^f>Qc8i, Qd5^f>Qd 8<Vj^< y ? 7 * u <y It 2 Ztt^li 
m^ft^fJ ls> b*- Kn * (CML) ©fl*J3c£fl)l& C <h & t?§ * 0 1^7> 
[0 0 6 7] 

(iv). mmm 

(iv- 1 ). Hioii, mfe&vm 1 «>fliffifii*^tHT'* »j , %mmmmm 

0E& (EX-OR) 50H0° ^5 1 S:fflv»T*ffiLfc*^rn y *0 
(DAJlAbz, ;*j(i9 0° S*Bi?5 1 A7J $ tit , 9 0° Um^itL 

tzim^tmmmwtmmmffi 5 0 <r> xn b $ tt« 0 

0° H90° ^>MI±, ATjAfiK A7JBI4 0t*i), Ul^li 1 ti4o fiffl 
?J 5 9 0 o ^ibl 8 0° £-CI±A2jA»i 1 , A*JB(i 1 -C£>*K W;fc*±0t£*o 

mm^ no 0 *^2 7o° i -ei±m*j k teffl 270 0 ^ 3 6 0 0 * 

[0 0 6 8] 

(IV- 2 ). Illli, mrisEL^«ffiflfO» 1 OflltfcW^^T, SMfeWES 

ATJ^C 0 £ C 1 M©3ll(ifl^ (CO -CI) ^jEOtiiEffl, ftot^ 
IffiH, Mfiftt h7>v7^Qf 1, Qf 2, 4o =t O^IW h y >yA * Q f 
3, Q f 4^-^t:A^$^ff^Att-6o 9 0° W5 1 
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aOgt&ffi^fcMlKIESrjE^ tillltU 3£tt*t h 9 > ? Q f 5 , Q 

X13 A^IEffiT\ A^JB^tffl^ ^ £ , i&jjiR f 2 , I- 7>y^ * Q f 4 , Q 
f 6 tzWffi.tf : M tU^jSST-C 2, C3 r^HiAtb^ (C 2 - C 3 ) liiEfflU 

Atl ArtqEffl-e, A^J B ri*jE*B«9 <h § , tffiR f 1, h y > 9 Q f 1 , Q 
f 5rmvft«ftT. C 3 ^OMKjtit}^ (C2-C3) fijgtfBH 

l^t*^ A^A75 ? M-C\ A^Brt ? IE*@<7><h mmititl (C2-C3) (ilE 
fflKfc*), A^lA^M-e, A^B«*I<7)t MiftW^J (C2-C3) 

fc, mmmtLxi>, m^Ltztat), ^m&ii (C2-C3) tLt2^ 

i!£&^ffi-^£f**«lfc7& s -e£*o El 1 Ki3V»t\ V 1 UAttfflllll 

EE, V 2 *±fl£mf£lffl«aSiKJE, V C S (±^€at^ffl h 7 > 9 Q f 7 , Q f 1 
2-Qf 1 5<n^-7.\z^1)ytfhWmmZ, R f 1 , R f 2 »±HKf«SL, R f 3 

- r f 7 ti mam. & & m% -e * & 0 

[0 0 6 9] 

(iv- 3). in 1 2 (± x mfe&<D&2<Dm$Lm*7£'tmx'ib *) , ^ssesies* 
- 1 k «t 19 2 fevymwL&om^m htt& 0 

mi 2 -eti, £Stf£a£|gi& * J. 5 y * t =2 U * 9 ^*1C L tzmnbM h 7 > v 
^^Qgl, Qg2tML, fcB^M-^<7)it?£^^^(9^< ^*tc#*C g£ 
ai^CE?iJi:ilL> £Mci|if@M«mo£^T>7 0 5 2 SrettL^flUS-C 
& £ 0 -OT>7°52^J:i9 <£M?;f @i&Ti« L fcSffi * , tlTuI" * - £ 
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[0 0 7 0] 

(iv- 4 ). gii 3ii, mmmcom 3 <Dmj&mzmirmx$> *) , K7* 

V4 * - KD 1 ~ D 4 Tfl*j£ L £ ^>f * - K 7' [ ) y x & £«vlHI{& h LTftl 
bnriol9, H 1 2 H^L^^2(0«^yt|5j^H, !H^i:#t^Lt7>^ 

[0 0 7 1 ] 

JiJLt, (I) ~ (IV- 4) &l&£V t m2<7) 
[0 0 7 2 ] 

[0 0 7 3] 
[»!03M] 

^&<dx\ tm^vym-mw? mmm^ommkw^mM u * 

n y ? m ^(OWmiiHMM LX ? u y ? |sJ$J r* v * ;HHE£7»fp-e # * < & & t ^ 
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[0 0 7 4] 
[0 0 7 5] 
[0 0 7 6] 

t £ , ?uy?m9R®&<o m^m &&&& < & * o -c\ * n * * k £ 

[HI] 
[H2] 
[HI 3] 
[H4] 
[El 5] 

k« & m 2 (Dmmfm^mm^ t mmmzzm-r 70 y * m c 

[06] 
[07] 
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[ms] 

[HI9] 

u # & diss t & m ®$&xm v> & ^JSiiii&^M^-tfij n y 
[mi o] 

[HI 2] 

[0 13] 

7"o ^ j2J 0 

1, la, lb—3HS0ft, 3, 3 a, 3 b — afSS, 4, 4 a, 4 b— 
y ?mfflr'i?*)i'm& (CSD) , 5, 5 a, 5 b n y * PMHUItt iiMf&IS 

6 , 6a, 6 b -jfifSS ^Dy^ |bJ8§7*v * ^EIKMOiEjift, 7 , 
7 a, 7 b-mm®Z%. 8, 8 a, 8 b ••• 9 n y * |*0»!@S& (CMU) . 9, 9 
a ~ 9 c — SlfS&, 10, 10b-^n^^fy^«, lOa-7'Jy 
7°7D7 7\ 11, 11a, 1 1 b : * n y * |h|WJIh]S& t «fS&W<&E*§U 1 2 
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